Regulation of lung edema clearance by dopamine.
In the kidney, dopamine inhibits Na,K-ATPase, which results in natriuresis because less Na+ is reabsorbed by the proximal and distal tubules. In contrast, dopamine stimulates Na,K-ATPase activity in the alveolar epithelium, leading to increased alveolar fluid reabsorption. Importantly, dopamine increases alveolar fluid reabsorption not only in normal alveolar epithelium but also in models of lung injury. Dopamine short-term regulation of alveolar epithelial Na,K-ATPase occurs via D1 receptor activation, protein kinase C and protein phosphatase 2A pathways, leading to increased Na,K-ATPase activity by recruiting sodium pumps from the intracellular compartment to the basolateral membranes. Conversely, D2 receptor activation by long-term dopamine regulates (approximately 24 hours) alveolar epithelial Na,K-ATPase via the MAPK pathway, [figure: see text] which results in de novo synthesis of Na,K-ATPase proteins. Conceivably, by increasing Na,K-ATPase activity and promoting alveolar fluid reabsorption, dopamine can be of clinical relevance for the treatment of patients with acute hypoxemic respiratory failure due to pulmonary edema.